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(54) DEVELOPING METHOD, DEVELOPING DEVICE AND IMAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten the time for 

perfectly stirring and mixing replenishment toner and 

developer, to shorten the rise time of the electrified 

amount of the developer, and to prevent image defect 

caused by the lowering of image density and the (>) ^ 

occurrence of toner scattering caused by the lowering of « 

the electrified amount even in the case of consecutively iW'^S^^^^^^W™ 
printing many sheets of paper. ^ 
SOLUTION: As to this developing device in which a 
stirring screw 145 stirring and carrying the developer to m ^ g 
a developer carrier 141 opposed to an image carrier 10 £p^?~> 

carrying an electrostatic latent image through a T£^r*X. '**-~^7-~-- ^ ' 

developing area is rotatably provided; the screw 145 is - :r — " 

constituted of a spiral blade part 145a having nearly 
trapezoid cross section and a rotary shaft part 145b, and 
an angle „1 formed by a spiral slant face a1 on a side 
facing in the developer carrying direction of the spiral 
blade part and a rotating center line is set larger than an 
angle Q2 formed by a spiral slant face a2 on a side 

facing in a direction opposite to the developer carrying direction of the spiral blade part and the 
rotating center line. 
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^*(S)ffl!)(0«tSEf4S^ioil5*-L^i:^-rftSe 1 Sr. M 
EBBKBBBroBBBBSB^flBroBllEBffitfiaE 
*4>*U:fci-**8 2*9**<KBU WB«#^^ 

l»#B2] #«§B*B#1-a»»*M*i:BB«« 

fe i«r, BE«BttB««»BBB«iaB*B««>» 
W«i*»BMBl>*«t <rr*« e 2 «fc 9 *# < »S bfc 20 

[M*B3] BEBBttSBBtf, B«+ * 1 

bb. 

ut*B4 1 «ME«i!ttw«»* s . aMW* i 

^EB*0B*^i»-**BB*£**fc**«>« 
ttKfitt-C ft SiifrBBii"* 2 WEBOBB 

[M*« 5 ] BE8H** * !» » -«:. BB3IM1* t 

8t£ -TSft* 3 ! 2 ftv^ L 4 <£>{sjix*> l WcEB«>BBB 

Uf3jiJg6] |Mt»B*iaB-*"*BBi*fffcB»B* 

wisrt- a BBBB*»*i" z zi&mw. ± fcBB*« 

fctf-^StWfeRSMMGi. EtfEBB* 9, BEB 

Ett?i«B©BBB»jS*GiB«!>B»«ffia s iaiB«t»'C>B 

SSL, BEflttt** y a -©K»iaiBfcJ:9, WEB 
BttSBBtfBBBfcJM*. 6fIIE^»JS» 
frlcafftJWSr^M&i- ?> - i «r«H»i:1-5®B»&*BB. 
[M*B7] BE«B»»»BfcttB»B#CB»* 

±<?5m«t»J(i» «s##±wbbbb~b*8u 

«b * anfRf b-r 5 *»«BfftT? *> s - 1 * mk t -r z> n 

-ft* t *» rB#BBB T-*> S d <t i: 1"S 
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6 Xl± 7 KEBrofflBJ&SBS. 
[B#B9] BEBBBB* 5 . tfrRfMS8?fc±«5l$- 
*«f*»fe#r«WtfBBS*tfc»BB#lcBB««:tt 
tS*5RIEatt*6w fc frBBfTSBBBB ICE 

«©IBBJB>£BS. 
[IIMtBlo] BEBBBBBBtf. ***BB5fl«r 
=fPt*'>fc< £ t 2o»BEBB»fi«:BEBfiB#«> 

JSKR«tf>BiBJ&£BB, 
[3Si8a>S£*IBfrB9!] 

[00 0 1] 

I»W©B-*-*B«#B] *»Bii, 

feftfeSMMSBMOU Bfc, ^IfflSMffltf 
goSt&l-BI-*. 
[0 0 0 2] 

[«£«>£*] Vf-WBBwBB^fctt* il^<z>^ 

:/*^^*A**B**B»BfcB^M»'*BB 
BB*5fc#*p<b*vt^'&. RteBBfrstKt*. — 
-If, LEDSs&jfcBfc L-cfflv\ «fB. Bftt-J: 9$ 

cttutht- kj^bbu-c, h-?-- Bir-ra^ 

<D<£ttt^t-fo9, «*KJ:9feCfcBltB*r«B^ 
^Saamfw, =n-M»«Sf*fflv^*t^tBK*9<Ei: 

[0 0 0 3] tt*roaBBBI-Jsv x -CH:. 
jJ»EB**vCV^*. BBBfflB»*«*1'BnBflcttC» 

/N*S?^^CWrt**fCV^6. «BBBB»*Ktt. M 
X.IS6 0 0 VOjtSfiBEl-, 1700 V, 8000Hz 

t y 7 ) fc«:«*Lfc^«»aBB*rai»fCV*«. 

[0004] m«ssi4, BEi-*— fc*^yrt*»e. 

rtsrrii^BBBSrBBraBBB'^^^^. 

/u) trB^-SBBBBa^B-efcSBBBBB* (BB 
^y-7) . iM«o-7 (KT, «*&D-7<!:» 
■T) . mrlEBBfflBftfr-twBBfflBBSrBfSBlcBlW 
+6BB3HBBBBBB. BB#J«l*^^y»- 
50 T, BH*^?!l>-i*t) BE 



(3) 



0-2 2 1 9 3 7 



3 

h y y &ti*b1&&&1&»'^i?^rtolzmi£Z 

[0 0 0 5] 
[0 0 0 6] 

m&m. iS!#«, h-^-<o*8iP^J:o-C«f«l: 

#tftf^n— KfeJMSfcfc-Sw*^ fth"^— SIS 

[0 0 0 7] 

*^y^-) ftfeSBfr/h&fb 

— »b L X&m L fcPfPO £ ntcBW ft* 7 
[0 0 0 8] ±IEgWSr*i«-r6**Woa«*fttt, 

ft&O 2 <^£U mmffiftx? y »-<o»» 
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[0009] *i§Ko^»«fi«, f§>m*&4fe£*s 

(ft** 2) o 

[ooio] ^snoiitft^AKBlL 

-r^mmm^m^timmM^mm\z^x, mumw 

««^4tft«e2J:D**<lil:SU ?WfSJf#** 
[0 0 1 1 ] 

(D—MXhZ*?—'?}) >#<OMJ&t*:<Dftm$:m l <o 
[0012] roa^-^y ^*f±, tefi#tt_Lfcra#: 

IE»«±tcilHl-e(E^Lr*7— SiJ«Sr^L, 

[o o 1 3] H i t-*sv>T, 1 0f±«fefiJ##t?*)6lB* 
OPC*** *K?^I* 

ftmm<D&m&isX$>< 0 

[0014] i^K?Ai o^-Mio^*,, * 
«*fti 3lcJ:0®«ft^S^v^c«l^t^t>ix 

^TtTt^^: L!fiMEi"6#y ^$7-13 1, f 6 
X13 2, v-y ^Ky ^/H^^Xl 3 3tratSjM5 5 

-l 3 4{z£Vftf&&mfbti±fe&&te£tiz\<n 
x\ «*#K9^i ocoin]^ (ffljfeS) i:«tot»*^ 
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[0 0 15] Jfofctt 1 0<D^»lC(i, >f ^n- 

(Y) , -^^^^ (M) , >T> (C) , (K) * 

rtjKLfc^fft*l 4 Y, MM, 14C, MK^W 

10 0 16] ft-f l£g0^n-<7^»aw^*y b 

14 lCiottT^o ^ 

Ji»j**iMcJ:oTaffc^y'-^i 4 1±JC1 0 0-6 
0 0// m©»«?HJiiP*C*tM*nTa<fc««^^«a6S 

[0 0 17] S«S«lci3lt5S«^y-^i 4 1 

2—1. OmmHt, IOP^AC^T^Vac^D 

c/Mr^VDc^MurPP*nsttSo dcmt;*v 
^r-^xbttfc h-J— tes DC/<-f T^VucJ: 9«ffi^>B5 

[0 0 18] lfe|OR«ft^»ofc«, 2fel^f 

> * aMMBrtffSlc A 9 > WXf* = o h o l 
nets— «#««sff*>ix, 2^,goiii«7 f -^(c<tS 
i^M^f i 3iaotM$ti^> 0 

[0 0 19] WtWBftffc OHlO^SCIoT 

i&t>mt>tiz&s lfei^it^fc^^Mti^ 

t h t- g t> off IC i o T tfi V M (D»ft^M 

»-Cf4 1 fe B <OWA&&9fiL V L Oft$ro < ottT9 
lfeSi: 2feS^O/<7^^^ti6fc^, lfeS 

[0 0 2 0] 3feg<7)->T^, 4fe@<7>HfeC:o^T<b 
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[0 0 2 1UKS4814Y, MM, MC, 1 

(Y, M, C, K) , ht-B«*il6 (Y, M, 
C, K) . ht-«*fgl 7 (Y, M, C. K) frh 

[0 0 2 2] -* % M8i9*fl n-7 1 

8 1 *r^LT»ffiSixfc-ttoeW PI* 

h o — 9» 1 8 2<OlH^»{CJ: 

[0 0 2 3] (E*Wc*5V^TttlB^«>^W S ^i/KISJJH 
LTS*»K7A1 OO^ffildijfc^gH 9ri>J±^£ 

[0 0 2 4] £9ttPtt£*#ft2 OIUoT 

!2 2t:M^n, (±n-7) 2 2 1 fcjE« 

(fn-7) 2 2 2«, W^oT 
&S#Lfctf>'*b, Wo-7 2 3^LTiIW^ 

iKhw 2 4±icsNm$tt5o ft*s, fiwaisits 

^#P(DiIi§&lffitt#K7^ 1 0<omm^ *)7&MMf%V 

[0 0 2 5] (E?»P^«Ufc«ft#K7Ai 
0(4, ^ y— ~>?mWL2 l^U- K2 1 lCOJESiC 
X b-T- Sr»* • WPCL12CJ; 

^5®tM^utx|cA6 0 fc*3, 7V-K2 l l 

7A1 OGD^Jz'Jilig-rSo 7>»K2 1 llciot 

[0 0 2 6] B2li«»OS«SMY, MM, 14 
C, 1 4K^f>^$ftSIl 4^>«*Sr^"r»fB5BI"e 
£>£ 0 IB*#K7^10^8ICI1 (Y) , 

(M) , v-T^ (C) , Bfe (K) ^Ft- 

14Y, 14M, MC, 14K^^6iMH 

a*Ktte>;h/c^a. mMm^9^>^. »my 

»OS«S^^^M0Y, tKMMffl^t 
^/n^/^MOM, MMCffl^l^!)^ 

v^i 4 0C*S3©fiiatciB«$tL, £*>t::*±tfcfc:5e 
Si 4 0 Ads«*bixT, mb4fio«WS:8l*UT 

oroatfc«*«r«rt-f s. :n^s»*MY, M 

M, MC, 1 4 Ktt»StflRlt:«!J**r4i-A»5>, J^T, 

«im, sft^^^^uoiturat 

[0 0 2 7] m 3 ^ 4 CDKWUT'fcSo 



(5) 



ftmW-l 0-2 2 1 9 3 7 



7 

*3^t\ 1 4 OJthi — ^+!)Ti*^S5- 

^j^^-r-sm^^^^^^^ 1 4 1 

4 2 $:W-r^m^J^^^*>^^^ y 1 4 

zit&mm&v-y (^t, ^D-y^^-r) , i 

4 4 te^Mfe* y 1 4 1 ±(Dm«SJSi?^^ft^^ 

&S^£v^^l 4 OOiS^^^E^Lfctt^^^l 4 
0 a Sr»A/tMi:»«S^fc*i ©WWl 4 Ob^ 

u^2tf>jt#^i 4 o c^^^^ttwicgam^tLT 

[0 0 2 8] 140dl«W^^140©±S 

y sr^is^bh-*— B«*«10* ^HfcaS^Si 

in o bic^A-r^o 

[00 2 9] 14 tim*^s 1 4 <o5FKWfBia-e*>* 0 
y l 4 i (7)M««aiS«f li, l 4 7 a 

icKttfc^ttS (#-/w<t y u8Ai:, 

W147B fcRtt fc3E«a 1 4 8 B £ [C X 0 »Tffi 

ic£#£*vc^*o a«^y-^i4i(ow«» 

ttjElCti* ^^t3nl49A, 14 9B^HIlS^ 
A, 14 9BO^I(t S*#K7A10(O^flffii 

fil 4 2 <0ffiWffil±£#»» l 4 7 A « 147Bl:@ 

QUMgHESft*. G2itit^^^y^-i 4 6 cr) ^ 

4 5&®te§***£t>fcjf#** y 1 4 6 cd[e]§£ 
[0 0 3 0] y^l 5**5) ht-KS* 

ai6, h tHKf « i 7 t*t ju i 1 4 o 

b^i^bt-il&P^i 4 0 dlc&AZHtz 

f?#|6]fc*i££*U tt«Jf?ffil 4 0 a*««>BlP«l 4 
0 e*:5iiaLT»2 0«l**l 4 0 c file**) 
6o fg2CDfi£#^l 4 0 cftlcmVihUtltz h1—\*. 
ym*? y 3-- l 4 6{z£ OH**55W*IpI^*SS* 
tt. J|S2O«#ai4 0crtlCJR*S*tfca**Ji:« 

[0031] u ^-145 tm^*^ y »-i 

[0 0 3 2] HI 5 (a) tt**W*5jfH*** y 4 
SOiEffiU, 0 5 (b) &tflU5 (c) y~ 
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-14 5 0A-A«»WfffiH-C*>6 0 
[0 0 3 3] !)a-M 511, 

$H6lHltefftai 4 5 b ird^«^$tiXV>-5 0 pli« 

4 5 a<D&\UK<D\*ymhZ>. 
«»l 4 5 aO^SSrD, EHEttflJ 1 4 5 b d 
■Ufc<Rffl*«i 4 5 a^UjoKShtt, h = 
(D-d) /2tfe^o 

[0 0 3 4] HUS!tt^*»l 4 5a irlel^tt^l 45b 
tit, »J(SWWXLfc1>OS:«*LT-*ftL-Ct 
fc*VMi*lfeRS3*« 145ai m«|fc#SiS 1 4 5 b £ & 

fill 4 5 att*«l*fiJ^**«»C»»L^fc«)«:«*U 

[0 0 3 5] y^-14 5 Ltli, ^ 

77>fbFL 2 0 2 (0*x7f-tHi») Srftffl L 
fc e ^Offe, x77^bFL 3 0 2, ^^7^hFL2 
0 1 > x77^ FFL 3 6 2 ({5JiXt> 0 

ttW -CtJ:v\ 3Elw, ABSWJB (r^yo=h!l^ 

-x/v) H pc h) > pe 

u» , PETP tf!jxfi/yfW7^i/-H , P 
F (7xy-/V«l!§) , POM WJT-fc*-A') . P 

s (Tjfy^^uv) , pbt 

-M , pp (^yT^ptvy) , pa (#yrs 

K) % PMMA (7t<y ^^/V^^^ 'J > PA I 

(tK y T ^ ^ K) , pps (tfyy^-u^V-^y 
T j v) . ppo y 7x=uxtw K) , ps 

F , PES r/H^^ 

» , PEI (#!)x-f^$K) , PEEK (/Ky 

[oo3 6] is (b) ^-ra#^^ y ^-1450 

iSUSttPSffil 4 5 a ^>A- A^7>^r®H^^^ N ^^ * 
«EttP«»l 4 5 alt ^CD^T, Ste*«^>»* 

®^^) ei. e 2frbj&z*^&<ntei3teft (r >wim* 

[0 0 3 7] MWE^ttff 145a <&-&JgWrffi<Z>£.*#J 

W7>/^7^S0 1^> ^M»14 5aO 

2O0^«Ri:^^7/HM0 2 
<^Lfc (0 1 > 0 2) o 

[0 0 3 8] »ffc»rtJw*>5«3K<Olf#^^y»-tt. 
IKK^ttn 14 5a <o^*»B5oa««l*3S«#lp)^» 
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>uB**e 2**s*U\ *ffl£»*BfcKH-S;h,-0* 

©»»«MMitttMfc*»«>*B * * * 

-so, y^wa* ft*. 

ioo39] y »fc*i*ai# 

i02J:^t< KJELfcJS*. B^M® a l liMM 

[0040] Mie&E a 1 co*/^ 0 1 £ 6 

0° —8 5° fMla2^/M7/H^S0 2 
£3 0° -7 5° *»0 % . 0 1 > e 2 ^IS^UTto 

10 0 4 1] 05 (c) \c^-rmw*? y ^-i 4 sic 

WKttStttfV 14 5a (OKjttE^E a l £ o T , B Mft 

IS^I«lM F v ^iStiSrifi^^lSH- 
8BM-*. Fhi«i«a[*fi]»*F vi<tO 

*tv^<b, SMia lCioT, §a,*fflfi£K«t# 

[004 2] ««E«^«aJ 145a <D»M&& a 

2(:J;oT, a»?BlCB5B:f|Oa«aiBiS*F 2 *S*D*. 
<btt, BEiBSS*F2tt* s P*ftI»*Fh2-i:SK*lR]^ 
Fv2t^»*Stt6 0 *T*«I»*Fhitta«M«rlt 

^H*Sl»^F viltmGNUtEABa l tf>£it#lR]#2> 
[0 0 4 3] B6tt*56W^J:5«^^y*-^te^ 

[0 0 4 4] MWX? ya-14 5Alt ^^7^ 
lC»*S*lfc«l«>i»«a*»l 4 5 A»k, SB2*> 
«JSEtt^«« 1 4 5 A 2 <b £»^*>i*:fcrfi«»«i§ 
£ftU *<&+&»fctt!3*S**«l 4 5 btf-mzJ&fS. 

MKRSSttffl 4 5 AiOfcT:y?-pifc!B2 0>iMfcRH« 
Si 4 5A 2 Ot: t 7fp2^^t<, »10>«KR 
4 5 Ai*»2W«i!ttSj««l 4 5 A 2 fc<0* 
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W 1 0«JSE«S«« 1 4 5Ai£JB2 0>«ttE«S« 

«1 4 5A2^^naraPB^^raPB^urt)<tv\ 

UM*** y 0#«j»Rffl«rt1W>^y i^fV^A 
fc^dLT, trs/^ P 4:**<R«U 3««±*>JM8 

i-rtB-efc*. 

[004 5] B7 (a) WI7 (b) tt*»W*Cj:ft 
[0 0 4 6] H7 (a) tt, «Jia<DB5i^Ufc«l*^ 

* y a -i 4 5fc»^Lfc«#**y 

WO/i^iMM 1 4 5 a £ , CL<0«l61fc^»8B 1 
4 5a OBWfcBJfcS*tfcB<ElM» 1 4 5 b £ d»S>1H/& 

[0 0 4 7] y 1 4 5 OMUtEtt^titA 1 4 

ia2 <n*'<4 02i^^< tftSi- 6 £ t 

[0 0 4 8] H7 (b) ti, B6Jc^L^-S«U8«jS 

o^x^ y 3.-1 4 5«:ac&Lfc«t#** y »-i 4 

^»OftV>Sl©«*PSSl4 5A 

^ ip^*©ftv^lK2 0lBlE«ffl««l 4 SAifcfeW 
«I±lC|ft*'fr*>*, :olBe«fflS«M5Ai, 14 
5 A 2 OiW«*:0«Ki» l 4 5bi:|«LfctMfe 

TV^o £<£>}!#* ^ y 4 5AIC*5V^-Cfc, ««! 

«^ttSl4 5Ai, 14 5Az^Mffial^ 

[0 0 4 9] 

[00 5 0] (JtJKfl i ) #m**>ft*>-t* J 9 »* 

4 0b i:S2(?)»Il 4 0 cfttO&JiESlC^-Y 'J7fc 
Ail, hi— £A*t5o w60^ x ^'JTi: h 

t-^^«iMM^H^2 o o g, h-r 
[0 0 5 1] <#m*B36**>*^ 'J T * hi— i* s 

/E^O. 2kg/cra^/i5lt^6^-^ 
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[0 0 5 2] <^tt> 2 0t, 50%RH 
<m#X9 y 4 5> 

D = 1 4 ram, d = 6 mm, p = 16mm, t = lm 
m, MW^i5L = 2 0 0mm, 

*y<xf y^mfife : 01 = 75° , 0 2 = 7 5° , 60 
° , 45° 

1 7 0 r p m 
x77^fFL 2 0 2 (p^x7r-tH±S) 

£g0 i£. m^J^^^i-^®^^^ 0 ^^® 
a 2O^7/HM0 2 J:«9^t<^t^-^«- 

j: 9 (0i>62) , mftn<ommz£vmfe<omn* 

[0 0 5 4] BP^ g!8(^-r<t *'^y^ft 
£Sr, 6 1 = 7 5° , 0 2 = 4 5° \Z.WtlE^tz.Wfr*? 

n <«2 5»> -cBf3eo««*ic»u, 

*WKV\, ^/^7/HM5:> 0 1=7 5° , 

0 2 = 6 0° lClBgLfctBP^^ya-Bf), 
£*>±#0 9* (^3 0^» T?0fJE 

;wBfl*^ % 0 1 = 0 2 = 7 5° oS^^J^ci: 
!6l2 0lM»K:»f3E«>»««cft5. ft*. *'< 

>f7/^S0 l£6 0° -8 5° , 0 2*3 0° -7 
5°*>f£ffli:U 0 1 >0 2lcK3ei-6wt*s»*L 

[0055] mmm2) 

119(1 h^-#«*5M6*>#ttB"C*>*. Hi-^i-ft 

[0056] * y » -<7)tg^n m 

i|fc$c£r 1 9 0 r pmtCLfCo 

[0 0 5 7] h^-w#m*#*H 

fiUtt, W^li^«ltE-SPART7t7 

>fif (^y^y^^a^ («c) K) £fflv^c 0 K«« 
[0 0 5 8] >#**-«»a«** w 
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ytVjjy — Ix— ■ if— V^OKonica Colo 
r Laser Bit KL-2010 
(*) ») MfcftU 3, i4Wi^t)0?» 

«£»{M»*rSS*U HlWl2%"C*?S:Rofc. 3 
0 0 0 OfeO^y ^ Hftoa«W«>»**»*«r-blB«> 

fee 

[0 0 5 9] <H»tt*>H9^*ttSJ:5»-, 
W<D*s<Jysl'ffift&&e 1 >0 2l^^LfcS»^^ 
1J»-A (0 1=7 5° , 0 2 = 4 5° ) , 
— B (0 1 = 7 5°, 0 2 = 6 0° ) h-T-(D 

2 0m c/gf*5filc**Ufc^ir-^*»«*5**** 

[0 0 6 0] mfcfctLT, a*0^/M7^SftltS: 
0i = e2i:R36lfc«^^y*-cm 
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